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[Claim(s)] 

[Claim 1] The stain-resistant coat formation article which is a coat formation article with which 
the coat was formed in the base material front face, and is characterized by for the contact angle 
over the water on the front face of a coat being 5-30 degrees, and average surface roughness 
being 5nm or less. 

[Claim 2] The stain-resistant coat formation article according to claim 1 characterized by the 
contact angle over the water on the front face of a coat being 8-25 degrees. 
[Claim 3] The stain-resistant coat formation article according to claim 1 or 2 characterized by 
forming a coat and changing with the constituent containing the silicone resin which consists of 
either at least among the partial hydrolysate of 4 organic-functions hydrolysis nature 
organosilane, and all hydrolyzates, and colloidal silica for coat formation. 

[Claim 4] The stain-resistant coat formation article according to claim 3 characterized by 
containing an organic zirconium and changing in the constituent for coat formation. 
[Claim 5] The stain-resistant coat formation article according to claim 3 or 4 characterized by 
containing an optical semi-conductor and changing in the constituent for coat formation. 
[Claim 6] The stain-resistant coat formation article according to claim 3 to 5 characterized by 
changing considering the combination mass ratio of the optical semi-conductor to the amount of 
solid content in which silicone resin carried out condensate conversion into the constituent for 
coat formation, and the gross mass 1 with the silica as solid content in colloidal silica as less 
than [ 0.01 or more ] 0.4. 

[Claim 7] The stain-resistant coat formation article according to claim 6 characterized by 
carrying out 0.1-10 mass section content of the organic zirconium to the total-solids 100 mass 
section in a constituent by Zr02 conversion, and changing. 

[Claim 8] The stain-resistant coat formation article according to claim 3 to 5 which makes less 
than [ 0.01 or more ] 0.4 the combination mass ratio of the optical semi-conductor to the amount 
1 of solid content in which silicone resin carried out condensate conversion into the constituent 
for coat formation, and is characterized by carrying out 0.1-10 mass section content of the 
organic zirconium to the total-solids 100 mass section in a constituent by Zr02 conversion, and 
changing. 

[Claim 9] The stain-resistant coat formation article according to claim 1 to 8 characterized by 
forming a coat in a glass base material and growing into it. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stain-resistant coat formation article which 

has stain-resistant. 

[0002] 
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[0006] 

[Problem(s) to be Solved by the Invention] however, when there is little amount of water which 
hits a coat front face, the antifouling effectiveness does not show up, and **** appears in a line, 
and it is dirt conversely in the case — there was a ** case. 

[0007] even when there is much amount of water which it succeeds in this invention in view of 
the above-mentioned point, maintains stain-resistant also when there is little amount of water 
which hits a coat front face, and hits a coat front face, it aims at offering the antifouling property 
coat formation article which can maintain stain-resistant [ high ] — it is. 
[0008] 

[Means for Solving the Problem] The stain-resistant coat formation article concerning claim 1 
of this invention is characterized by being the coat formation article with which the coat was 
formed in the base material front face, and for the contact angle over the water on the front face 
of a coat being 5-30 degrees, and average surface roughness being 5nm or less. 
[0009] Moreover, invention of claim 2 is characterized by the contact angle over the water on 
the front face of a coat being 8-25 degrees in claim 1. 

[0010] Moreover, invention of claim 3 is characterized by forming a coat and changing with the 
constituent containing the silicone resin which consists of either at least among the partial 
hydrolysate of 4 organic-functions hydrolysis nature organosilane, and all hydrolyzates, and 
colloidal silica for coat formation, in claim 1 or 2. 

[0011] Moreover, invention of claim 4 is characterized by containing an organic zirconium and 
changing in the constituent for coat formation, in claim 3. 

[0012] Moreover, invention of claim 5 is characterized by containing an optical semi-conductor 
and changing in the constituent for coat formation, in claim 3 or 4. 

[0013] Moreover, invention of claim 6 is characterized by changing considering the 
combination mass ratio of the optical semi-conductor to the amount of solid content in which 
silicone resin carried out condensate conversion into the constituent for coat formation, and the 
gross mass 1 with the silica as solid content in colloidal silica as less than [ 0.01 or more ] 0.4 in 
claim 3 thru/or either of 5. 

[0014] Moreover, invention of claim 7 is characterized by being Zr02 conversion, carrying out 
0.1-10 mass section content of the organic zirconium to the total -solids 100 mass section in a 
constituent, and changing in claim 6. 

[0015] Moreover, in claim 3 thru/or either of 5, invention of claim 8 makes less than [ 0.01 or 
more ] 0.4 the combination mass ratio of the optical semi-conductor to the amount 1 of solid 
content in which silicone resin carried out condensate conversion into the constituent for coat 
formation, and is characterized by being Zr02 conversion, carrying out 0.1-10 mass section 
content of the organic zirconium to the total-solids 100 mass section in a constituent, and 



changing. 

[0016] Moreover, invention of claim 9 is characterized by forming a coat in a glass base 

material and growing into it in claim 1 thru/or either of 8. 

[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0018] This invention is the coat formation article with which the coat was formed in the base 
material front face. This coat Even if it forms so that the contact angle over the water on the 
front face of a coat may become 5-30 degrees and average surface roughness may be set to 5nm 
or less, and it is put to a rainfall in outdoor-exposure conditions Three months or more, the coat 
formed in the vertical plane of a base material forms so that the range of the above-mentioned 
contact angle may be maintained preferably for one year or more. If it is some periods which 
effect does not produce in the effectiveness of the improvement in stain-resistant of this 
invention at this time, a contact angle may separate from the above-mentioned range, and the 
contact angle should just be maintained in 80% or more of period of the above-mentioned 
period. 

[0019] For this reason, when it is put to a rainfall after pollutants, such as sand dust in air, 
adhered to the coat in dryness, when there is much coating weight of the moisture on the front 
face of a coat, the film of water is formed in a coat front face, a pollutant is flushed, and a coat 
front face can be hard to be polluted with the coat formation article of this invention. Moreover, 
although there is a possibility of becoming the appearance by which the pollutant on the front 
face of a coat localized to the rim of waterdrop, and ****-like dirt adhered to the coat front face 
after desiccation when waterdrop adhered to a coat front face when there is little coating weight 
of moisture Even in such a case, when waterdrop does not have past [ breadth ] in a coat front 
face, and it is making and is made for the rate of drying of waterdrop not to become quick too 
much Only by the localization of a pollutant which the shape of a lepidic form or **** carried 
out slightly arising in the coat front face after desiccation, since waterdrop does not spread even 
if it is the case where can reduce the amount of survival of the pollutant by desiccation of 
waterdrop, and waterdrop does not flow It ceases to be recognized as clear dirt. 
[0020] If the above-mentioned contact angle does not fulfill 5 degrees, when there is little 
coating weight of the water to a coat here The dirt of the shape of deep **** when waterdrop 
adheres in an extended state greatly in a coat front face and waterdrop flows, as shown in 
drawing 2 (b) will be formed. Moreover, the lepidic form dirt of a major diameter when 
waterdrop does not flow, as shown in drawing 2 (a) is formed. Since the pollutant of the field of 
the waterdrop which spread greatly localizes this dirt to a rim, the difference of the amount of 
the pollutant in the part which has not been made into the part which dirt has localized will 
become large, and will become clear [ contrast ], and it will be recognized as clear dirt. 
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Moreover, if the above-mentioned contact angle exceeds 30 degrees, it will deposit without 
flushing the pollutant which the film of water was no longer formed in the coat front face, and 
adhered to the coat front face, even if it is a case with much coating weight of the moisture to a 
coat, and the dirt on the front face of a coat will get worse. If especially this above-mentioned 
contact angle is made to become the range of 8-25 degrees, a good result will be obtained 
especially. 

[0021] Moreover, if the above-mentioned average surface roughness exceeds 5nm, even if the 
contrast by the pollutant which remains after desiccation becomes clear when a pollutant 
becomes easy to adhere to a coat front face and moisture adheres to a coat front face, and the 
film of water is formed in a coat front face, a pollutant will be caught in the irregularity on the 
front face of a coat, and will stop being able to flow easily, and antifouling property will get 
worse. Especially the minimum of the average surface roughness on this front face of a coat will 
have the desirable one where average surface roughness is smaller, if it is not restricted but the 
contact angle over water is maintained in the above-mentioned range. 

[0022] Although especially the component of such a coat is not limited but proper things, such 
as a metal coat, organic coating, and a silicone resin coat, are used, since endurance, 
maintenance of a contact angle, etc. are required when using it on the outdoors especially, it is 
desirable to form the coat which consists of silicone resin. 

[0023] When forming the coat which consists of silicone resin, especially the gestalt of the 
silicone resin in the constituent for coat formation may not be restricted, but solution-like a 
thing or a dispersion-liquid-like (colloid) thing is sufficient as it. Moreover, it can give sufficient 
degree of hardness for a coat while it gives a moderate hydrophilic property to a coat and can 
maintain the contact angle over water using what consists of either at least among the partial 
hydrolysate of a hydrolysis nature organosilane, and all hydrolyzates preferably, and 4 
organic-functions hydrolysis nature organosilane which has four reactant substituents 
(hydrolysis nature substituent) in a silicon atom preferably especially, if this silicone resin is 
carried out in this way. As a 4 organic-functions hydrolysis nature organosilane, 4 functionality 
organoalkoxysilane as shown, for example in the following chemical formula (1) can be 
mentioned. 
[0024] Si(ORl)4 (1) 

Although the functional group "Rl" in the alkoxyl group in the above-mentioned formula 
"OR1" will not be restricted especially if it is a hydrocarbon group of monovalence, the 
hydrocarbon group of the monovalence of carbon numbers 1-8 is suitable for it, for example, it 
can mention alkyl groups, such as a methyl group, an ethyl group, a propyl group, butyl, a 
pentyl radical, a hexyl group, a heptyl radical, and an octyl radical. A carbon number may be the 
thing of the shape of a straight chain [ like / n-propyl group, n-butyl, etc. / things / three or 
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more ] among this hydrocarbon group, and you may have branching like an isopropyl group, an 
isobutyl radical, and t-butyl. Moreover, two or more sorts of things may combine the alkoxyl 
group "OR1" with the silicon atom in one molecule. Moreover, the organoalkoxysilane obtained 
by carrying out the partial hydrolysate of the above 4 functionality organoalkoxysilanes may be 
blended. 

[0025] Moreover, in addition to the above-mentioned 4 organic-functions hydrolysis nature 
organosilane, organoalkoxysilane as shown in the following chemical formula (2) which is not 
four functionality can also be used together if needed. 
[0026] R24-nSi(ORl)n (2) 
(n is the integer of 1-3) 

The functional group "Rl" in the alkoxyl group in a formula "OR1" is the same as that of the 
above-mentioned 4 organic-functions organoalkoxysilane. moreover, a functional group "R2" — 
the same thing as a functional group "Rl" — in addition, what has structure as shown in 
following chemical formula (3) - (5) can also be mentioned. Two or more sorts of things may 
combine this functional group "R2" with the silicon atom in one molecule. 



[0028] As such a hydrolysis nature organosilane, the gamma-glycidoxypropyltrimetoxysilane 
specifically shown in the following chemical formula (6), gamma-glycidoxy propyl 
methyldimethoxysilane shown in a chemical formula (7), the gamma-meta-KURIKISHI 
propyltrimethoxysilane shown in a chemical formula (8), the 
gamma-methacryloxypropylmethyldimethoxysilane shown in a chemical formula (9) can be 
mentioned. 



[0030] By hydrolyzing such a hydrolysis nature organosilane in the condition of having mixed 
with water in preparing the constituent for coat formation (coating material), the silicone resin 
which becomes if a partial hydrolysate and all hydrolyzates are in either at least is obtained, and 
by applying the constituent for this coat formation at the time of coat formation, and heating, it 
hardens by the condensation polymerization reaction of silicone resin, and membranes are 
formed. 

[0031] As an amount of the water blended for hydrolysis at the time of preparation of the 



[0027] 
[Formula 1] 



[0029] 
[Formula 2] 
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constituent for coat formation of a hydrolysis nature organosilane Although not restricted 
especially, the mol equivalent (H2 0/OR2) of the water (H20) to the hydrolysis nature machine 
(when it is organoalkoxysilane, it is alkoxyl group OR2) which a hydrolysis nature organosilane 
has, for example desirable - the range of 0.3-5.0 ~ they are the range of 0.35-4.0, and the thing 
it is made to serve as the range of 0.4-3.5 still more preferably more preferably. If this value 
does not fulfill 0.3, there is a possibility that the coat which hydrolysis would not fully advance 
and hardened may become weak. Moreover, when this value exceeds 5.0, since it is in the 
inclination which the silicone resin obtained gels for a short time, there is a possibility that 
storage stability may fall. 

[0032] Moreover, at the time of this hydrolysis, a catalyst is used if needed. Although especially 
this catalyst is not restricted, in order to shorten the time amount concerning a production 
process It is desirable to use an acid catalyst. For example, an acetic acid, a chloroacetic acid, a 
citric acid, A benzoic acid, a dimethyl malonic acid, formic acid, a propionic acid, a glutaric 
acid, Organic acids, such as a glycolic acid, a maleic acid, a malonic acid, toluenesulfonic acid, 
and oxalic acid, acid sol-like fillers, such as inorganic acids, such as a hydrochloric acid, a nitric 
acid, and a halogenation silane, acid colloidal silica, and an acid titania sol, etc. mention — 
having — such an acid catalyst — a kind — or two or more sorts can be used. Moreover, this 
hydrolysis may be performed in the condition of having heated at 40-100 degrees C, if needed. 
[0033] If needed, with water, hydrolysis of organoalkoxysilane may be diluted with a suitable 
solvent and may be performed. Although especially limitation is not carried out, as a diluent 
solvent at this time, for example A methanol, Low-grade fatty alcohol, such as ethanol, 
isopropanol, n-butanol, and isobutanol Ethylene glycol derivatives, such as ethylene glycol, 
ethylene glycol monobutyl ether, and the ethyl-acetate glycol monoethyl ether Can mention 
hydrophilic organic solvents, such as diethylene-glycol derivatives, such as a diethylene glycol 
and the diethylene-glycol monobutyl ether, and diacetone alcohol, and only a kind uses these 
diluent solvents, and also two or more sorts can be used together. 

[0034] moreover — as a diluent solvent ~ the above-mentioned hydrophilic organic solvent — 
using together — toluene, a xylene, a hexane, a heptane, ethyl acetate, butyl acetate, a methyl 
ethyl ketone, methyl isobutyl ketone, methylethyl ketoxime, etc. — a kind ~ or two or more 
sorts can be used. 

[0035] Although especially the weight average molecular weight of the silicone resin which 
consists of all the hydrolyzates or the partial hydrolysate of organoalkoxysilane is not limited, 
when there is a possibility that hydrolyzate may become unstable if it is desirable that it is the 
range of 500-1000 in polystyrene conversion and weight average molecular weight does not 
fulfill this range and weight average molecular weight exceeds this range, it has a possibility 
that it may become impossible for a coat to maintain sufficient degree of hardness. 



[0036] Moreover, an inorganic filler can be made to contain in a coat by adding an inorganic 
filler in the constituent for coat formation. Especially as this inorganic filler, although not 
limited, well-known things, such as a silica and an alumina, can be used, for example. As for the 
total addition of the solid content of this inorganic filler, it is desirable that the combination 
mass ratios to the amount 1 of solid content in which silicone resin carried out condensate 
conversion are 0.1-9. 

[0037] In blending this silica into the constituent for coat formation, when making a silica 
contain as an inorganic filler, especially that gestalt may not be restricted but fine-particles-like 
a thing or a sol-like thing (colloidal silica) is sufficient as it. Although it is not restricted 
especially when blending colloidal silica, hydrophilic organic solvent dispersibility colloidal 
silica, such as water-dispersion colloidal silica or alcohol, can be used, for example. Generally, 
such colloidal silica is doing 20-50 mass % content of the silica as solid content, and can 
determine silica loadings from this value. 

[0038] If colloidal silica is made to contain in this constituent when making the above silicone 
resin contain in the constituent for coat formation especially, it will become easy by maintaining 
the hydrophilic property on the front face of a coat by the high colloidal silica of a hydrophilic 
property to continue at a long period of time and to maintain the contact angle over the water of 
a coat in the predetermined range. Moreover, the degree of hardness of a coat can be raised and 
surface smooth nature and crack-proof nature can also be made to improve further. The loadings 
of the silica solid content of the colloidal silica at this time have a possibility that coat 
reinforcement may fall extremely, when there is a possibility that the maintenance effectiveness 
of a moderate hydrophilic property over a coat may become weak if it is desirable that the 
combination mass ratios to the amount 1 of solid content in which silicone resin carried out 
condensate conversion are 0.01-9 although based also on the presentation of silicone resin and 
loadings do not fulfill this range, and it adds across this range. 

[0039] Moreover, when making silicone resin contain in the constituent for coat formation 
especially, the water which exists as a dispersion medium in water-dispersion colloidal silica 
can be used for hydrolysis of a hydrolysis nature organosilane. That is, if a hydrolysis nature 
organosilane and water-dispersion colloidal silica are blended at the time of preparation of the 
constituent for coat formation, in order that the water which is a dispersion medium may 
hydrolyze a hydrolysis nature organosilane and may make silicone resin generate, it is used, and 
can prepare the constituent containing silicone resin for coat formation. Moreover, at the time of 
this hydrolysis, colloidal silica acts as an acid catalyst. 

[0040] Water-dispersion colloidal silica can usually come to hand easily as a commercial item, 
although obtained from water glass. 

[0041] Moreover, organic solvent dispersibility colloidal silica can prepare the water of the 



aforementioned water-dispersion colloidal silica easily in permuting by the organic solvent. 
Such organic solvent dispersibility colloidal silica can also come to hand easily as a commercial 
item. Although especially the class of organic solvent with which colloidal silica is distributed is 
not restricted in organic solvent dispersibility colloidal silica For example, a methanol, ethanol, 
isopropanol, n-butanol, Low-grade fatty alcohol, such as isobutanol, ethylene glycol, Ethylene 
glycol derivatives, such as ethylene glycol monobutyl ether and acetic-acid ethylene glycol 
monoethyl ether A hydrophilic organic solvent called diacetone alcohol etc. can be mentioned to 
diethylene-glycol derivatives, such as a diethylene glycol and the diethylene-glycol monobutyl 
ether, and a list. These organic solvents are used by kind independent, and also they can also use 
two or more sorts together. 

[0042] If organic solvent dispersibility colloidal silica is blended at the time of hydrolysis of a 
hydrolysis nature organosilane also when using this organic solvent dispersibility colloidal silica, 
colloidal silica will act as an acid catalyst. 

[0043] moreover, these hydrophilic organic solvents « in addition, toluene, a xylene, a hexane, a 
heptane, ethyl acetate, butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, methylethyl 
ketoxime, etc. - a kind - or two or more sorts can also be used. 

[0044] Moreover, especially as other inorganic fillers, although not restricted, inorganic fillers, 
such as inorganic oxides, such as fine-particles-like silicas, such as Aerosil, and an optical 
semi-conductor, can be mentioned, for example. These are desirable from points, such as 
chemical stability, such as solvent resistance and acid resistance, and dispersibility to silicone 
resin. These fillers are used by kind independent, and also they may use two or more sorts 
together. 

[0045] Moreover, when using an optical semi-conductor as a filler, while being able to obtain 
the various functions by the optical semi-conductor effectiveness, a desired value can be made 
to maintain the contact angle over the water of a coat for a long time. 

[0046] Namely, generating active oxygen, such as superoxide ion and a hydroxyl radical, from 
water, if an optical semi-conductor receives the exposure of the light (for example, ultraviolet 
rays with a wavelength of 400nm) of excitation wavelength is known. Since this active oxygen 
can carry out oxidative degradation of the organic substance, if an optical semi-conductor is 
made to contain in a coat When a coat receives the exposure of the light of the excitation 
wavelength of an optical semi-conductor, active oxygen is generated from the moisture in air, or 
the moisture adhering to a coat front face, the contaminant (for example, the carbon fraction 
contained in the exhaust gas of an automobile — ) of a carbon system adhering to a coat front 
face The antibacterial action which prevents generating of the bacillus component represented 
by the deodorization operation which decomposes the offensive odor component represented by 
the self-detergency which disassembles the tar of tobacco etc., an amine compound, and the 



aldehyde compound, Escherichia coli, and Staphylococcus aureus, or an antifungal operation is 
expectable. Moreover, when decomposition removal of the organic substance which crawls 
water from a coat is carried out by such photocatalyst operation (this contains the thing adhering 
to a coat, and the thing contained in the coat), it becomes possible to maintain the contact angle 
over the water on the front face of a coat to a predetermined value for a long period of time 
When the coat formation article in which the coat was formed was especially used for the base 
matenal as an outdoor member and storm sewage adheres to the front face of a coat formation 
article, the antifouling property effectiveness by the above photocatalyst effectiveness can be 
expected with the moisture. Moreover, an OH radical increases to a coat front face according to 
a photocatalyst operation of such an optical semi-conductor, and the hydrophilic property on the 
ront face of a coat is maintained by this. Moreover, when a coat front face carries out 
hydrophdization in this way, the surface-electrical-resistance value of a coat becomes small a 
coat wdl have an antistatic function, and an antifouling operation is expected by this 
[0047] As an optical semi-conductor, strontium titanate besides single metallic oxides, such as 
titamum oxide, a zinc oxide, the tin oxide, ferrous oxide, a zirconium dioxide, tungstic oxide 
chrounc oxide, molybdenum oxide, ruthenium oxide, a germanium dioxide, a lead oxide' 
cadnuum oxide, oxidization copper, a vanadium oxide, niobium oxide, tantalum oxide' 
manganese oxide, cobalt oxide, an oxidization rhodium, nickel oxide, and rhenium oxide etc is 
mentioned. It is easily desirable to use the above-mentioned single metallic oxide also in these 
practical at an available point. Moreover, also in a single metallic oxide, especially titanium 
oxide has hght catalytic ability and high safety, and acquisition is easy, and it is desirable at the 
pomt of having a predominance in the field of cost. In addition, since light catalytic ability, such 
as resolvabdity, is discovered for a short time while having higher [ light catalytic / use / that 
whose crystal mold is an anatase (anatase mold) ] ability, and the high hardening promotion 
engme performance at the time of coat formation and being able to maintain the contact angle 
over the water of a coat further moreover for a long period of time, titanium oxide is desirable 
These optical semi-conductors use only a kind, and also can use two or more sorts together 
Moreover, it is desirable to dope the metal which promotes the charge separation of optical 
semiconductors, such as silver, copper, iron, and nickel, to these optical semi-conductors In 
addrtion, although it finally has the property of an optical semi-conductor, things used as a raw 
matenal, such as a titanium alkoxide, can also be blended. 

[0048] m blending an optical semi-conductor into the constituent for coat formation, as long as 
distnbution in a constituent is possible for powder, particle powder, a solution distribution sol 
particle, etc., the thing of what kind of gestalt may be blended, but if it is the thing of the shape 
of a sol, such as a solution distribution sol particle, especially the thing of the shape of a with a 
PH of seven or less sol, it excels in convenience when hardening at the time of coat formation 



can be advanced more for a short time and used. When blending an optical sol-like 
semi-conductor, the dispersion medium used will not be restricted especially if homogeneity can 
be made to distribute the particle of an optical semi-conductor, but either of the mixed 
dispersion medium of water independence, organic solvent independence, water, and an organic 
solvent can use it. Although it is not limited especially when using the mixed dispersion 
medium of water and an organic solvent, the mixed dispersion medium of kinds, such as 
diethylene-glycol derivatives, such as ethylene glycol derivatives, such as lower-fatty-acid 
alcohols, such as a methanol, ethanol, isopropanol, n-butanol, and isobutanol, ethylene glycol, 
ethylene glycol monobutyl ether, and acetic-acid ethylene glycol monobutyl ether, a diethylene 
glycol, and the diethylene-glycol monobutyl ether, and diacetone alcohol, or two sorts or more 
of hydrophilic organic solvents and water can be used, for example. Especially in using such a 
mixed dispersion medium, when it uses a water-methanol mixing dispersion medium, it is 
desirable at the point of excelling in the distributed stability of an optical semi-conductor 
particle, and excelling in drying [ of the dispersion medium at the time of solvent formation ]. 
Moreover, it is the mixed dispersion medium of water independence or water, and an organic 
solvent in this way, and if the optical semi-conductor of the shape of a sol of acid stability is 
used, while using as an acid catalyst for hydrolysis of the optical semi-conductor of the shape of 
this sol of a hydrolysis nature organosilane, the water which exists as a dispersion medium can 
be used for hydrolysis of a hydrolysis nature organosilane. That is, if a hydrolysis nature 
organosilane and an optical sol-like semi-conductor are blended at the time of preparation of the 
constituent for coat formation, in order that the water which is a dispersion medium may 
hydrolyze a hydrolysis nature organosilane, while being used, this hydrolysis will be promoted 
with the optical semi-conductor of the shape of a sol as an acid catalyst, and the partial 
hydrolysate or all the hydrolyzates of a hydrolysis nature organosilane will be generated. 
[0049] moreover, an organic solvent — the organic solvent used when blending the optical 
semi-conductor of the shape of an independent sol — although especially an independent 
dispersion medium is not restricted, a kind of the hydrophobic organic solvents, such as the 
above-mentioned water, a dispersion medium of the hydrophilic organic solvent used for the 
optical semi-conductor of the shape of a sol of the mixed dispersion-medium system of an 
organic solvent, and toluene, a xylene, etc. or two sorts or more can be used, for example. When 
especially a methanol is used among the dispersion media of these organic solvents, it is 
desirable at the point of excelling in the distributed stability of an optical semi-conductor 
particle, and excelling in drying [ of the dispersion medium at the time of solvent formation ]. 
[0050] Moreover, if an organic zirconium is made to contain in a coat by adding an organic 
zirconium in the constituent for coat formation especially, the contact angle over the water of a 
coat is adjusted and 5-30 degrees of this contact angle can become 8-25 degrees preferably. 
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Moreover, when making silicone resin contain in the constituent for coat formation especially, 
by adding this organic zirconium, the condensation reaction of the silicone resin at the time of 
coat formation is promoted, and the effectiveness of improving the crosslinking density in a coat 
or improving the adhesion of a coat and a base material, and the effectiveness which gives 
hydrophobic^, a water resisting property, and alkali resistance to a coat are also acquired. 
[0051] Especially as this organic zirconium, although not limited, what is shown, for example in 
the following chemical formula (10) can be used. 
[0052] 

ZrOnR3m(ORl)p (10) 

(In the case of 0 or 1, and n= 0, in the case of m + p=4 and n= 1, the integer of 0-4 and n are [ m 
and p / p ] m+p=2) 

The functional group "Rl» in the alkoxyl group in the above-mentioned formula "ORl" is the 
same as that of the thing in a formula (1) and (2). Moreover, that (acetylacetonate complex) 
whose "R3" in a formula is C5H702, and the thing (ethyl acetoacetate ****) which is C6H903 
are mentioned. Moreover, as "ORl" and "R3", two or more sorts of things may exist in one 
molecule, especially - as an organic zirconium - the inside of Zr (OC4H9)3 (C5H702) and Zr 
(OC4H9)2 (C5H702) (C6H903), if either is used at least The reinforcement of a coat can be 
unproved further, and even if it is about 100 degrees C whose temperature at the time of coat 
formation is low temperature comparatively, the coat reinforcement equivalent to the curing 
temperature in 300 degrees C is obtained. The addition of this organic zirconium is Zr02 
conversion, and it is desirable to consider as 0.1 to 10 mass % to the solid content whole 
quantity in the constituent for coat formation. 

[0053] Moreover, although the loadings of the amount of solid content of an optical 
semi-conductor as stated above are based also on the presentation of silicone resin The 
combination mass ratio to the amount of solid content in which silicone resin carried out 
condensate conversion, and the gross mass 1 with the silica as solid content in colloidal silica 
0.01 or more There is a possibility that sufficient photocatalyst operation may no longer be 
acquired unless it is desirable that it is less than 0.4 and loadings fulfill this range. Moreover 
there is a possibility that there is a possibility that the contact angle over the water on the front 
face of a coat may become less than 5 degrees when it adds across this range, and the 
transparency of a coat may be lost or the reinforcement of a coat may fall extremely. 
[0054] Moreover, as for the loadings of the amount of solid content of an optical semi-conductor 
it is desirable more preferably to make it the combination mass ratio to the amount 1 of solid 
content in which the silicone resin except colloidal silica carried out condensate conversion 
become 0.01 or more and less than 0.4. The coat reinforcement which has a possibility that 
sufficient photocatalyst operation may no longer be acquired if loadings do not fulfill this range 



and was excellent especially in this range is obtained, when it adds across this range, there is an 
inclination for coat reinforcement to fall, and a use application may be limited. 
[0055] Moreover, when blending an optical semi-conductor with such loadings, while adding an 
organic zirconium further If it is made to become 0.1-10 mass % to the solid content whole 
quantity in the constituent for coat formation by Zr02 conversion, the addition of this organic 
zirconium Furthermore, the maintenance effectiveness of a contact angle becomes high and 
there is a possibility that the above effectiveness may not fully be acquired unless it is desirable 
and an addition fulfills this range. Moreover, when it adds across this range, there is a possibility 
that gelation and condensation of a coat formation constituent may arise and coat formation may 
become difficult at the time of coat formation. 

[0056] Especially as an approach of distributing various kinds of above fillers in the constituent 
for coat formation, it is not limited and the various usual variational methods using [ for 
example, ] a homogenizer, DISUPA, the PENTO shaker, the bead mill, etc. can be used. 
[0057] If effectiveness is demonstrated and a glass base material is especially used especially 
when forming a coat in the base material which consists of a transparence member, the width of 
face of the selection range of coat formation temperature becomes large, the effectiveness of 
improvement in the antifouling property by coat formation can be chosen from low temperature 
to an elevated temperature, and it will become easy for coat reinforcement to improve it. 
Moreover, ****** [ except a glass thing ], the base material which consists of a polycarbonate, 
acrylic resin, polyethylene terephthalate resin, etc., for example can be used. 
[0058] If a base material is hit forming a coat, in order that a coat may enable it to paint to 
homogeneity or may improve the adhesion of a coat and a base material in advance of formation 
of a coat, pretreating (pre-washing) is desirable. As such pretreatment, alkali cleaning, 
ammonium fluoride washing, plasma washing, UV washing, cerium oxide washing, etc. are 
mentioned, for example. 

[0059] Especially as the formation approach of a coat for a base material, it is not limited and 
the proper approach usually performed [ sputtering / brush coating, a spray coat, immersion (it 
is also called dipping or a DIP coat), a roll coat, a flow coat, a curtain coat, a knife coat, a spin 
coat, a bar coat, vacuum evaporationo, ] can be chosen. When using the constituent for coat 
formation which contains silicone resin especially, by applying the constituent for this coat 
formation to a base material like previous statement, and heating if needed, it hardens by the 
condensation polymerization reaction of the silicone resin in a constituent, and membranes are 
formed. 

[0060] Moreover, after treatment for making preferably 5-30 degrees of contact angles over 
water into 8-25 degrees may be performed on a coat front face after coat formation. As this after 
treatment, although steam treatment, alkali treatment, plasma treatment, ultraviolet treatment, 



polish, etc. are mentioned, it is not limited especially. And it is made for 5-30 degrees of contact 
angles over the water on the front face of a coat to become 8-25 degrees preferably by making 
processing conditions, such as the processing time and processing temperature, change in such 
after treatment. 
[0061] 

[Example] Hereafter, although this invention is explained in full detail according to an example, 
this invention is not limited to the following example. 

[0062] Here, in the following publications, unless it refuses especially, the "section" expresses 
the "mass section" and mass percentage is expressed"%." Moreover, molecular weight is 
measured by GPC (gel permeation chromatography), as a measurement machine, using the part 
number "HLC8020" by TOSOH CORP., creates a calibration curve and measures it as that 
reduced property with standard polystyrene at this time. Moreover, average surface roughness is 
measured using an atomic force microscope ("nano PIKUSU 1000" by SEIKO instrument 
incorporated company). 

[0063] (Example 1) The methanol 356 section was added to the tetra-ethoxy silane 208 section, 
the water 18 section and the hydrochloric-acid 18 section of 0.01 mol/L were mixed further, and 
it fully mixed using DISUPA. Subsequently, weight average molecular weight obtained the 
silicone resin of 950 by heating the obtained liquid in a 60-degree C thermostat for 2 hours. 
[0064] To this silicone resin, it added so that the combination mass ratio of the titanium oxide 
solid content to the solid content 1 of the silicone resin which carried out condensate conversion 
might be set to 0.39, as a filler, to it, the titanium oxide sol (water, the amount of solid content: 
dispersion medium : 21%, first [ an average of ] particle diameter : 20nm) was diluted with the 
methanol so that solid content might become 1%, and the constituent for coat formation was 
obtained to it. 

[0065] After leaving the constituent for this coat formation for 1 hour, it applied to the glass 
base material in wire bar coater (No.10), it calcinated for 10 minutes at 200 degrees C, and the 
coat was formed. 

[0066] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 3.4nm. 

[0067] (Example 2) It added so that the combination mass ratio of the silica solid content to the 
solid content 1 of the silicone resin which carried out condensate conversion might be set to 4.0, 
to the silicone resin obtained like the example 1, the silica sol (dispersion medium: a methanol, 
particle-size:10-20nm, manufacturenNissan Chemical Industries, Ltd., lot number:MA-ST) was 
diluted with the methanol so that solid content might become 1%, and the constituent for coat 
formation was obtained. 
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[0068] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0069] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 1.5nm. 

[0070] As opposed to the silicone resin obtained like the example 1 (Example 3) As a filler, a 
titanium oxide sol (water, the amount of solid content: dispersion medium : 21%, first [ an 
average of ] particle diameter : 20nm) It adds so that the combination mass ratio of the titanium 
oxide solid content to the solid content 1 of the silicone resin which carried out condensate 
conversion may be set to 0.39. Zr (OC4H9)3 (C5H702) was added so that the loadings to the 
amount of total solids in a constituent might become 1% by Zr02 conversion, it diluted with the 
methanol so that solid content might become 1% further, and the constituent for coat formation 
was obtained. 

[0071] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0072] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 3.0nm. 

[0073] As opposed to the silicone resin obtained like the example 1 (Example 4) As a filler, a 
titanium oxide sol (water, the amount of solid content: dispersion medium : 21%, first [ an 
average of ] particle diameter : 20nm), While the combination mass ratio of the silica solid 
content to the titanium oxide solid content 1 is set to 0.5, a silica sol (dispersion medium: a 
methanol, particle-size: 10-20nm, manufacturer: Nissan Chemical Industries, Ltd., lot 
number:MA-ST) It added so that the combination mass ratio of all the filler solid content to the 
solid content 1 of the silicone resin which carried out condensate conversion might be set to 
0.56, it diluted with the methanol so that solid content might become 1%, and the constituent for 
coat formation was obtained. 

[0074] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0075] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 2.5nm. 

[0076] As opposed to the silicone resin obtained like the example 1 (Example 5) As a filler, a 
titanium oxide sol (water, the amount of solid content: dispersion medium : 21%, first [ an 
average of ] particle diameter : 20nm), While the combination mass ratio of the silica solid 
content to the titanium oxide solid content 1 is set to 0.5, a silica sol (dispersion medium: a 



methanol, particle-size: 10-20nm, manufacturer:Nissan Chemical Industries, Ltd., lot 
number:MA-ST) It adds so that the combination mass ratio of all the filler solid content to the 
solid content 1 of the silicone resin which carried out condensate conversion may be set to 0.56. 
Zr (OC4H9)3 (C5H702) was added so that the loadings to the amount of total solids in a 
constituent might become 1% into the constituent for coat formation by Zr02 conversion, it 
diluted with the methanol so that solid content might become 1% further, and the constituent for 
coat formation was obtained. 

[0077] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0078] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 2.6nm. 

[0079] (Example 6) It added so that the combination mass ratio of the silica solid content to the 
solid content 1 of the silicone resin which carried out condensate conversion might be set to 1.5, 
to the silicone resin obtained like the example 1, the silica sol (dispersion medium: a methanol, 
particle-size: 10-20nm, manufacturer:Nissan Chemical Industries, Ltd., lot number:MA-ST) was 
diluted with the methanol so that solid content might become 1%, and the constituent for coat 
formation was obtained. 

[0080] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0081] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 1.5nm. 

[0082] (Example 1 of a comparison) To the silicone resin obtained like the example 1, it added 
so that the combination mass ratio of the titanium oxide solid content to the solid content 1 of 
the silicone resin which carried out condensate conversion might be set to 1.0, as a filler, to it, 
the titanium oxide sol (water, the amount of solid content: dispersion medium : 21%, first [ an 
average of ] particle diameter : 20nm) was diluted with the methanol so that solid content might 
become 1%, and the constituent for coat formation was obtained to it. 

[0083] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0084] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 4.5nm. 

[0085] (Example 2 of a comparison) It added so that the combination mass ratio of the silica 
solid content to the solid content 1 of the silicone resin which carried out condensate conversion 
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might be set to 1.0, to the silicone resin obtained like the example 1, the silica sol (dispersion 
medium: a methanol, particle-size: 10-20nm, manufacturenNissan Chemical Industries, Ltd., lot 
number :MA-ST) was diluted with the methanol so that solid content might become 1%, and the 
constituent for coat formation was obtained. 

[0086] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0087] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 1.6nm. 

[0088] As opposed to the silicone resin obtained like the example 1 (Example 3 of a 
comparison) As a filler, a titanium oxide sol (water, the amount of solid content: dispersion 
medium : 21%, first [ an average of ] particle diameter : 20nm), While the combination mass 
ratio of the silica solid content to the titanium oxide solid content 1 is set to 0.5, a silica sol 
(dispersion medium: water, particle-size:40-50nm, manufacturenNissan Chemical Industries, 
Ltd., lot number:ST-OL) It added so that the combination mass ratio of all the filler solid 
content to the solid content 1 of the silicone resin which carried out condensate conversion 
might be set to 0.67, it diluted with the methanol so that solid content might become 1%, and 
the constituent for coat formation was obtained. 

[0089] The glass base material with which the coat was formed was obtained like the example 1 
using the constituent for this coat formation. 

[0090] The thickness of a coat was lOOnm as a result of observing the fracture surface of a glass 
base material in which this coat was formed with a scanning electron microscope. Moreover, 
average surface roughness was 8.1nm. 

[0091] (Example 4 of a comparison) Coat formation was not performed to the glass base 

material. The average surface roughness of this glass base material was l.Onm or less. 

[0092] The content of each component in a coat of each above example and the example of a 

comparison is collectively shown in Table 1. 

[0093] 

[Table 1] 

[0094] (Evaluation trial) The glass base material of the example 4 of a comparison was installed 
in the glass base material and list in which the coat obtained in examples 1-6 and the examples 
1-3 of a comparison was formed in the condition of having stood at right angles to the outdoors, 
and was exposed to them for 12 months. 

[0095] And change of the contamination situation by viewing of the glass base material with 





which the coat is not formed in the glass base material list in which these coats were formed, 
and the method of contamination was observed, and the following valuation basis estimated. 
This result is shown in Table 2. 

[0096] In addition, in front Naka, the water screen says the rainfall of extent which is not 
formed with extent to which a light rain requires waterdrop for a front face, and heavy rain 
means the rainfall which is extent in which water is poured on the whole front face and the 
water screen is formed. 

[0097] - Contamination situation O : it cannot recognize that it is dirty. 
**: It is faintly dirty, 
x: It is clearly dirty. 

[0098] - The method lepidic form of contamination : it was formed in the lepidic form as dirt 
shows to drawing 2 (a). In addition, drawing 2 (a) shows the result of having photoed the 
appearance after 12 months, in the example 1 of a comparison. 

****: It was formed in the shape of [ as dirt shows to drawing 2 (b) ] ****. In addition, drawing 
2 (b) shows the result of having photoed the appearance after 12 months, in the example 4 of a 
comparison. 



[0100] It is what all has stain-resistant [ higher than the examples 1-4 of a comparison ] in the 
examples 1-6 like the result shown in Table 2. For example, although it cannot recognize that it 
is dirty as an example 1 shows the appearance of 12 months after to drawing 1 , it receives. In 
the example 1 of a comparison, in the example 4 of a comparison, the dirt of the shape of **** 
as shown in drawing 2 (b) appeared, and lepidic form dirt as shown in drawing 2 (a) became the 
appearance recognized to be clearly dirty. . 

[0101] Moreover, the situation of the adhesion of a raindrop about the thing of the 
above-mentioned outdoor exposure the examples 1 and 3 of a comparison and per four, three 
months, and six months after in example 1 list and the appearance of dirt were observed in 
detail. This result is shown in Table 3. 



[0099] 
[Table 2] 



[0102] 
[Table 3] 



[0103] 

[Effect of the Invention] The stain-resistant coat formation article applied to claim 1 of this 
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invention as mentioned above is a coat formation article with which the coat was formed in'fhe 
base material front face, and has the antifouling property which was excellent irrespective of 
some of amounts of the water adhering to a coat front face since the contact angle over the 
water on the front face of a coat was 5-30 degrees and average surface roughness was 5nm or 
less, and when installing especially in the outdoors, it can be suitably used for it. 
[0104] Moreover, in claim 1, since the contact angle over the water on the front face of a coat is 
8-25 degrees, invention of claim 2 can raise antifouling property further. 

[0105] Moreover, in claim 1 or 2, invention of claim 3 becomes easy [ continuing at a long 
period of time and maintaining the contact angle over the water of a coat to a predetermined 
value ] by maintaining the hydrophilic property of a coat by colloidal silica in order to form a 
coat with the constituent containing the silicone resin which consists of either at least among the 
partial hydrolysate of 4 organic-functions hydrolysis nature organosilane, and all hydrolyzates, 
and colloidal silica for coat formation. 

[0106] Moreover, in claim 3, since invention of claim 4 contains an organic zirconium in the 
constituent for coat formation, it can adjust the contact angle over the water of a coat easily. 
[0107] Moreover, since invention of claim 5 contains an optical semi-conductor in the 
constituent for coat formation in claim 3 or 4, Decomposition removal of the organic substance 
which crawls water from a coat according to a photocatalyst operation of an optical 
semi-conductor is carried out. When the contact angle over the water on the front face of a coat 
can be maintained to a predetermined value for a long period of time, and the stain-resistant coat 
formation article was used as an outdoor member and storm sewage adheres to the front face of 
a coat formation article, the antifouling property effectiveness by the photocatalyst effectiveness 
can be expected with the moisture. 

[0108] Moreover, invention of claim 6 is set in the constituent for coat formation in claim 3 
thru/or either of 5. In order to carry out to less than [ 0.01 or more ] 0.4, while sufficient 
photocatalyst operation is acquired, the combination mass ratio of the optical semi-conductor to 
the amount of solid content in which silicone resin carried out condensate conversion, and the 
gross mass 1 with the silica as solid content in colloidal silica The contact angle over the water 
on the front face of a coat can be maintained to a predetermined value, and the sufficient 
transparency and the reinforcement for a coat can be given. 

[0109] Moreover, in claim 6, in order to be Zr02 conversion and to carry out 0.1-10 mass 
section content of the organic zirconium to the total-solids 100 mass section in a constituent, 
while the maintenance effectiveness of a contact angle becomes high further, invention of claim 
7 can prevent the gelation and the condensation of a coat formation constituent at the time of 
coat formation, and can perform coat formation easily. 

[0110] Moreover, invention of claim 8 is set in the constituent for coat formation in claim 3 
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iru/or either of 5. The combination mass ratio of the optical semi-conductor to the amount 1 of 
solid content in which silicone resin carried out condensate conversion is made less than [ 0.01 
or more ] into 0.4. An organic zirconium by Zr02 conversion In order to carry out 0.1-10 mass 
section content to the total-solids 100 mass section in a constituent, while the outstanding 
photocatalyst operation is acquired While high coat reinforcement can be obtained and the 
maintenance effectiveness of a contact angle becomes high further, the gelation and the 
condensation of a coat formation constituent at the time of coat formation can be prevented, and 
coat formation can be performed easily. 

[0111] Moreover, in order that invention of claim 9 may form a coat in a glass base material in 
claim 1 thru/or either of 8, the effectiveness of improvement in stain-resistant is demonstrated 
especially effectively. 
[Brief Description of the Drawings] 

[Drawing 11 In an example 1, it is the printed-out color printed matter in which what photoed 
the appearance 12 months after an outdoor exposure is shown. 

[Drawing 21 (b) is printed-out color printed matter in which that to which (a) photoed the 
appearance by which ****-like dirt was formed in the front face 12 months after an outdoor 
exposure in the example 1 of a comparison in the example 4 of a comparison in the appearance 
by which lepidic form dirt was formed in the front face 12 months after an outdoor exposure, 
respectively is shown. 
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awitt) «>i«i±as»t>*4. i<o«*em±36»6. art 

cOgPttldfc t vt « , tf? x*?$&)t*.mx& 9 < < 3:4 

<x* J W*tc4:-5T^$it4Re^S&**^« i $ix4. 2 
*. #¥«#SrStf*lifcn-r^>^L*«^4s * 

miz£^xi>mimkimnztiz. 
[00053 ±Ml<n>$tmmx'\,±. v- y n yi/j/>*s± 

*tf*U»:*JV»T t4teffii«B3& f iffi*1±i: =5: 0 . 
4««tfS**/jNS < . 5' JUTt^O. 

[00063 

*4*S3& i ^V^tC{4. UffiMiSWlf. *fcPB 
[00073 *fMB{4JJE<0ifltfc«»r*Siifc i«5-C 
$-*8^L. S.o«K*ffi^*)*4***^v^^-C-i>. 

« 4 i b tfx-% tmrnwrnim 

^tStt-T4 i b Z SWfc-f-4 1><0*>4. 
[00083 

3 0* ; ¥^lSffl$* J 5nmmTT*)4^t$:!|«a:t 
■r4t<7)TS>4. 

[00093 2*if*JS2<7)^BB{4. |f*3H 1 (C*5V% 
T, ^«ffitf07K^-r&^g4^*<8~2 5' "Cfcii 
tSr^t-T4{>WT*S>4. 

[00 1 03 *fcfflWW3^)»flJ4, lf««lX{42tC 
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[00 11] ±tzmim4<r>W%\t. fM<JS3(;:*>^ 

[ooi2] &tzm*-m5<r)%mi. mimsxiiAiz 

tft&ztzwmt^zi>cr>xh&. 
[0013] t.tzimme<r>wm. m^msnmscr) 
i^tiMza^x. \mB&mnmmwz&^x . ^ 

i/vt #(DmBtt tLxcoisvxtnmn&iiztt-th 
%*mfo<rm-smmk*. o. oiu±o. AumtL 
xf&&zt£m®ib-r&i>ox'b&. 

[0014] ittzmimi <n%m±, mimbiza^ 
x. tii/'/^^^A^zro^it, ®sm*<o± 
m&tti oommmznLxo. i~io»figp#^rL 
x&Lh z b s-^rit b -th h <?>xh h . 

[0015] ■ttzmimzcnwm. mm3?M.5<r> 
^■nxMza^x . wimBf$.m<7)&f$.mwzti^x , ^ 

^f*<9ie-£**Jt£. 0. OlJiUiO. 45feHtU* 
1 OOSttgptcttLTO. 1-1 0«figB-£-*LTj£& 

[00163 *tM*m9«)wm* mimiTmse) 

& £ t £ # ® b -f h i> (DTS> h . 
[00 1 7] 

•ts. 

[00 183 #W9iUU ^SB£1Ml^j&3*ittft 
tWttft^S— 3 0* &~?¥-&)mffl&ZW5 nm 

K*«=yflULh s ff*L<tt-*JELt. JJe»ltfi*>« 

v*fc<0T* 0 , ±WBISI08 O&JSW&iJf s .( 
[00 1 93 *»WO«UBBl&ftTtt. «Stt 



«k 3 iz L T *^^3j£ft< g < & 0 Sftfir v * X o 
ZZblzJ:*), *j»<D«*fc J: *«IMi»K«0»3«*<B: 

[0 0 20 3 iC-C. ±IBW^j|il!^* { 5' K»t2rn 

36*aHx&*^fciiH2 ( b ) fc^-TJ: 5*«v^HI»tt<?5 
^ix*^fi£§*tS £ t fc =5: 0 . */c7j<»* s sSti^^*^ 
tc{4EI2 ( a ) ic^f J: d=fir*g<0«tt<^M*«»jSS 

jmsk:^^* i t m.tfm&tvx\^wm 

b LX v >SiW t T<o^ft*«o«<oiS3^** < =5: o 
ix-Ct*dicO-C'S>^. ^/SJilBe^MA^SO* S-jfi 

x § t , »Ji(c*t-r s 7k^«o#*fi* 5 ^ v * o t 

ft* vtdfimmtfiifo ^ztL&z\b%<mmLxL£ 
\>\ w&mnnmiwmtLXL&ohcrjX'hh. mz 

[00 2 1 3 £^±ieo^*affl$*<5 nm^|« 
t,z£&3>b7XbtfWmb%*) . Sfc«JBI«B5(C3jaD 

[00223 ZcoX d %W8nj8.mmizmfcZti?. 
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[0 0 24] Si (OR 1 ) 4 ( 1 ) 

±3tt'P<r)T)l'3*cisju& roRij r R' j 

xf-yua, rotVi^S. 'O-f-zW 

a**»f * ; t a*-c# & . i ogMbtoiafeo d . iwg 

»#3J2Lk«Ofctf>fc:-PVvtfcL n-rottH, n-7' 

CH^CH-CH r CH z -0-(CH 2 ) 3 — 
0 



[ o o 2 5 ] £tz. xmizmtx . ±ie<04 'sigjn*^ 

¥3* (2) t^$ft.g> io^M/W^yy^^ 
[0026] R 2 4 -„S i (OR 1 ) „ (2) 

±ia<7) 4 t t^/utf y r^rj 3- i/ y t nw.<r> t cox- 

*>&. Wig* r R 2 j (4. Wlga r R 1 j fc|BI«<0 
fc<0£Jn*.T, Kcoit^iK ( 3 ) ~ ( 5 ) (c^-TJ; 

TR2 j «i-oc7)^4"(cJS^T, «ISt»0*>«D#^ 

[00 27] 

(3) 



CH=CHCH 2 -0-(CH 2 ) 3 - ( 4 ) 



CH. 
I 3 

CH=C-C— 0— (CH 2 )— ( 5 ) 



[0028] ZCD&d%fa*.ttM&*Jl'#Si'7>'tL i/isyy. fc3**(9) K^r-y^'Jo^ro 

df^rntvuhyy b^^-v^y. fl^ie (7) tc^-r [0029] 

(8) (;^fr-^^?^yrnt/^y> 

CH 2 -^CB-CH 2 -CH r 0-(CH 2 ) r Si(0CH 3 ) 3 ( 6 ) 

0 

CHj— CH-CHj-CHj-O-t^)^! (0CH 3 ) 2 ( 7 ) 

0 



CH=C-C— 0— (CH^Si (0CH 3 ) 3 



(8) 



CH, CH 3 
CH=C-C— 0— ( CH 2 ) r S i ( OCH^ 
0 



(9) 
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[0030] wmBsmnmsmi o~7M y?n ) z 

frfrtchtch is y n-ymmtf'&htiz tcox-h o » * 

tmth z bizx^is y 3- ymmnmm-SKmiz x o 
mittx, f£mztx&i>cox$>z>. 
[oo3n mmnmmcomim^mmmi l zmyii^m i &. 
ytfrtfSisyywtoykfrmcofMzm&ZtihTk^&t 

Lxa. mzizmmzti%KM)<, mum^m^/i- 

iy^ycom-^HT^n^^fUmORn fc*tt!>7j< (H 2 
O) «t/HI ( H 2 0/OR2 ) ^ if i L<«0 . 3 
-5. OtfO^H, iOlffiKliO. 3 5—4. 0CO® 
B. M£$?£L<{iO. 4-3. S^KHt^-SJ: 5tC 
-f&tcD-C'&S. :«fA«0. 3toH7t^V^fcjD*^? 
#5&JHcitfir L=5r < & o Tift L*&$?«< & S 
*u&«**. *fc«r«0tt*<5. 0£Mz.Z>k, Mix* is 

u a - ^«»#» »yww-iiiti k * & *:*> fci? 

[0032] 4^d<Ojo^»B*t=Ji*SC*StTM«E 

$>zttfft£t<, mtumm* ;noii, ?xy 

weft, ^vyyfc^ymnmwm. attna-f^o^ 

hztwx'£&. ttiz^m^mit. tumizmtx^ 
Mtii4 o~i o o-azi)tt&xtevmxft-?xt>M;\<\ 
[0033] *>vii ;r>v^*is~svynn*.'jtm\t. 

iZmizjst, THtrnzM^muxmnxfT^x i>& 

\\ ZcokZc&SiVimmbLXli. 1*fc:|Rjg«3*i$rM 

;K n-7*?y-/K A y-ivm^mmmwrr 
)Va— xf uy/iJn-;K ifl/y/ijn-^ 
t/rf^x-f/K ftixf;^iJn-;«/xf;L- 
x- r )vm<r>^ -AfliSWWH, i^'x^- u y 
/'J3- ;K x'xfi/y/ij a-zi/ty/f/l^x-fyl/ 
^co^'x^l/y^'ja-;H^ft^, a^'T-fchyr 

[0034] LTtt. xE^J&Mtfrfll 

*§&fcW8LT, h/l-x>\ dr^l->\ 'vSf-tf-iX. *<7 

?y. mm^>u. i^t^k *+*x.+mty>. 



i-mxa-mxtm ^hzk #x* & . 

[0035] 7f;p^/r^3^f^ i'Jy<ry£%voMtm® 

ximmvmwmfr s i' y n - vnmeM&m 
ymnx5 o o— i o o oosgBT-&.i> £ t l 

[ 0 0 3 6 ] aMB*JOTaiej^*lC*l|7 A V 

-imtot&zbtzx*). tm#£.imy < 
Zit&ZkiPCZh. zcom®? j?-k lxh. mz 

<7)-&mcoi>cr>zfiimxz&. zco*my < ^-emwrt 
ommami . >- y n - ^flBatt&itia* l^ej^ 

[ 0 0 3 7 ] *k*S7 >r 7-<t LT ^ U A 

o>f r^U^*E^4«^K«. «rtc«IIR3*v3r^ 

LX^Vm2O-5On&%^LXii'0. zcom 
[ 0 0 3 8 ] *Mc, ««»lSffl<DlBj«1*+(c±iE^) i 3 

y tizx oT«KS8if«oa*tt**tm-6 i 1 1= 
<o®j&zfa±.2it. mzm®¥i&&km?7v'7i£&& 

mz^hZkhX'thhvyX'hh. z<7)k%<oaa4y 

mmz i>xz>tiK y'j3- ymmvmsmm Ltzmm 
ft&uzn-thw&mmittfo. o\^9x-hhzkv 

mizm-&mi%mfc®.<?)mffi&4m< tchtsztufi 
ztiznwm&mLxmfr&kWfmmfiiwm 
iz&T-thti*tiwhz>. 

[0 0 3 9] »t«K»l«ffl«)fflJiB1ilifC^y3 

^7 yen k^mizmm-t & z t #x* # ^» . 

y ^7 yk^w&.n yivi/ y t ^K-^-fs t . 

txyv^-ywmz&s&zit&tzMzmmzti. i^y 
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to 040] *#B*tt3n4^i/>;#{±» mn. *.a 

ifiX'Zh. 

[ 0 0 4 1 ] *3fe. #»j§«#S*tt3D>f VlVisVil 

wm-hztx\ mmzmm-t&zttfxzz.. zcdx 
d ^tiiiMttao-f y>vis y # t . -fimsht lx 

\m^z\mm%tit£^t\ mut, y-;u. x?y 

/K x^yyyn-yl^yrf-^x— f;K H&x^- 
n— ;u^e y yf-^x— r;^co -/'xfi/ v-y u a—>vm 

mvm. mst,zi;T*iY>T)i>n-)\/mt\^tz. mfc 

[0042] ^^«&#{Ii1£=m4 jT/l^ V ij 

izmmmmftWL&^vj y^^'j^^m^-r^t. no 
[0 04 3 3 ±tz. ztihc^m.'mmmmzmtx . 

hAxy. dfv-l^y, ^Mfy. "v.T*>\ Plgxf- 
>V+rbV. **f~)Vm-)V>rY**:vJ±m*, -ftXttZ. 
[0 0 44 3 4fc, fl&<D&Sl&7-f 5-k lyctt. ttCIM 
¥#f*^0*H88S-fb!HJ^)iHS7 4 Si k*< 

[00453 ^Tty-r 5-t Lxyt^mw^m^^m^ 
tzii. iemftmmz x h zztrfx-zh 

&% J £hZktfX'Z&. 

[00463 ttfr-h. *&Q¥r^fSffifb?$L (J 
*tf»ft4 0 0 n mOgttlft) «S^^*WSfc*j&»& 

&£s8.-t2>zktf*at>tix}5K). zn&mmisGwm 
twntimt h z t tfx-z h im#izmm#& 



to \ 



t>%mmw£&zti, ms&miznmLti*>-xy& 
wftmwn (mummw.cn>m%tfxwz-%t.ixhti- 

m. r$>ft^3. r;uf-'b vit&VMzftmzti&mm 
i&ftz-m-rzmmftm. stern ^sw^re 

4M)Wfe*S *i* £ k £ «fc 0 , «R*Hf*>*fc*^488l* 

« zmteomtzsamtm+i z t iwrnt . ^ 

IHK J: 0»««IBfc:o Haitian ZixlzX-oXhm 
X , «H*«»«»±«l)B«:?rt 4 3 1 i: =5: 0 , 

[0047] ae^HWisfc t-cji, iMtf-^y. mm 

K-fb^x^A^o^JSK-fb^fas ^^yffi?y.h 
#Awwk**fflv^ i k t>K mmmiz®%izmm*jffi 

xh'o. ttizi* h<7)mxcr>mam:^-thAx\ nt 

— sal) x-hh^nzm^htiifi. -m^xsmmfcb. 
WLwmjm<7y&^wmmffi&*tt-hi><?>x'-tb*) , l 

tit><?>ft¥mmzii. m. m. x v ^^j;a^ 

<zt*W£L^. ft. 7-?yTiua*risVmcD£d 
fdo'4 8 3 *^**«8WBJ«ffl^)lirtail«1»fc:E^- 

momtz x *)m.mfflx'mftz-*t& z t vx-z . mm-r 
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mk? £%-c#8x$-t2:& z t h t ox-htum 
tMRSfir. ^®mmm&. Kb^wmmco 

?J! cWMfc^O t vftVt' i>¥&\ihZb 1fiX* # h . *t^r« 
iva—ivm^ jL-f-uyrya—ji'^ xf-uyyv a— )V 

m-&Mm*m^&zktfX'*&. zcoxo^m^wl 

ttmiz&m-th z k wx'Z h . -r*;b*> , tuBgj&ma 
izx ^xismztix , flDTfcfrJBtttf/M/v ^ 9 

[0049] 4£^f&mttOVVM*<0ft^{*£ie 

ti^co^mm&ftfmnoio. mizx?;->\,zm^ 

Zb. 5£N!^«m>^£j£fc»u So, jgftBg 

[0050]^. mzwmjm<mtf®n*&iigki; 
>]s3-vj±£Wjo-r&ztiz£ K> , ttaa*tw«xvu3 

LT^O«fM«* J 5~3 0- , #4L<U:8~2 5' i: 



[005 1 ] iWfiyw-'JAi: LTti:, 
SftSk^T-ti^a*, 0ttif<K«'>{fc3 ! a ( 1 0 ) izOk 
ZtlhhwZm^&ZbtfX'ZZ. 
[0052] 



ZrO„R» (OR' ) 



(10) 



(m, P(ip(i0--4C7)«1:, nliOXIil, n = 0^ 
^{i:iTi+p = 4, n = 1 £0i§-£-Jim+ p = 2 ) 
±i55S4'<OT/to=¥s'/l'g tori j (pcomm r R' j 
ti, 5*<1> (2) fc*5»t*fc<0fcra*<0t>«)T**. 

r R 3 j (±, W£Hrc 6 H 7 O,-C*&t>05 (T 
-fef^T-feh*-M3flO C 6 H 9 O 3 T»it><0 

roRi j , r R 3 j t LTti, -^><r>^=f-yi?{,zWm<r> 

T, Zr (OC4H9) 3 (C 6 H 7 0 2 ) St/Z r (OC 4 
H 9 ) 2 (C 6 H 7 0 2 ) (C 6 H 9 0 3 ) (Dd-h<7)'J?%< it 

ia-e&3> 1 0 onmMX'$>r,x i> , 3 0 o-ctc&tts® 

VH$lzi$i1Z>WBti-£ELtz}iLX0. l~10fl%fc 

[ 0 0 5 3 ] 4*:, ei^^^¥#*^H^^-Sc7)ie-^fi 
ti, yV3-y®ffe<7)MtiUzi>£&ti\ yV3-y®m 

jmt Lxcrns v*b commm 1 ^znthw,^%mw 

0. 0 1W±, 0. 4$mx°hhZbti i 1jt& L^i><ox- 

h*). E&mwz<r>&m\izmtz%^b%*%ffl&!mm 
m\irt&bwmwcr>Mzm-hmmtf5° xmbtc 

[ 0 0 5 4 ] £ 0#4 L< ti, #¥Wfl«3HI»# 

<r>m&tomnLtzmm J ft& 1 ^-r&ffi-^wa^o . 

OUXh, 0. 4*ffib%Z>£ol,z-f&Zb-i)WtL 

[ 0 0 5 5 ] i<oi d=5rlE-^4T3t^»«cS-ffi^ 
1 0 %&.% btcZXo \z-th b , mz&MAnffiifflm 

ifin<%~?x. #£i^i><?>x'hK). mtiktfz. corns 
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[00 56] ±Ml<F>k o tc&m<D7 <t 9-*lMB»lKffl 
[0057] WraA(Cj:&Ntf51^|tg±a»4lti. 3 

[oo58] muzimzmm-htizh-rz^xte. mm 

[0059] 3ltf t=iW4*]«^jjarai: LTtis «f 
£18563*1* fyU«6*I9, *7V- 

3- K SS(f^ -y t'^XJix 4 -y 7*3- h t 4, V> 
o ) , o— /V3— K 7D-3-b, A-fyn-h, 

Xey3-h, gg^ 

•y ? 'J >^#co. Mffif*>tibM&inlimt:M!Rt& Z 

mmtozm^htm&izit, m&<o*i£mttz*tLxz 
<nwmwmiv>®!f8M*wmL. zmzmixtmcth 

x'omtLx. fmzti&i>nx'b&. 
[0060]^, mmm^mz. vmamt&Mzm- 

6«Jt4ft£5~3 0' . #£L<(38~2 5' Iz-f&tz 

frco&mmzftixit&w zwsombLxit. m& 
mm. y°7x~?%m. mmmm. mm 

mwmfbix&ifi. &G.mfci$nhi>c?>x'i*%\,\ 
xztih^mmnza^x. wmm>W£i§j&m<rtB! 

oiz-t&box'hz. 

[0061 ] 

[0 0 6 2] d£T\ JaT<0iEIWc*iV^T, ItfcfflT^ 
VMSOJi rgpj (i r«aggj £ % r%j (iftfiw#sp£ 

* sue® t Lxynv-md^mfmm r h l c s o 2 
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0j *JB^ *^*yx?-l^Tl««4-fB£U *<n 

mm 1 1 xwz Ltz t> nx'h & . t tz^mmm 2 

WLTfSttmm ( -fc-f 3->f yx-y/M y MteStfS 
»rf/e?^1 000j ) ifflHT«£Lfct<0 

[006 3] (HSfiWIl ) xb7Xhdri/^7>-2 0 8 

mz*fy-jU3 56^iMt. mizikiswRVo. 

0 1 mo l/L0MS»18«£;B'&U f^^t-tffl 
t->T5E^fcii^-L^. &WC\ #^*l£?££6 O'CiD-tl 
S«+(CT 2 BSSMfe-t 5 i i: tc J: 0 , llfWl 

[0 0 64] iO^Un-Vffllifc:. 7* 7-i:LTg! 
tf^y/^ (4MRJHE : H»#* : 2 1 %, 
fttH^S: 20 nm) £\ J^WIU^'Ja-yf 

0. 39i:**J:^fc:aanL, mm^t>n%b^hXo 
iz* ty-tUX-miLX . «a8^jRffl<0ffljS«jSrf#/c. 
[0065] i<0»ffii}gjSffl<oajS!t?j5- 1 ^BtRBLfc 
f*. V-f-V-yN'-r?-^ (No. 10) Ct^5XS!<0 
SWtcM^ t » 2 0 0 *CT' 1 0 flf a "Mj£ LT ttlRSr^ 

[0066] C<o«fl»jWK«S#i/iXr5^»«<?5«[Brffi 
J^MlflMtWltSS, »J»c7)^)¥(i 1 0 
OnmTftofc. ^^%^®ffl$«3. 4 nmt^ 

[0067] ( ussflaj 2 ) n»j i b mmz txn^ti 

fiifS : 1 0-2 0 nm. S^Itc : B^L^X^ 
tt^tt. iRi# : M A — S T ) Sr. «^IWft»Ufc^'J 

3->®1£<VWBtt 1 K*f-TS x y ijWMteMis'&m. 
VW4. 0b%&£HzmiaU WmifilXbtch*. 

oizxfs-jux-miLx. wmmmvami** 

[0068] ^c0lfilM^jSfflc7)ifi«%^fflV^T . 

[0069] zn&mm&ztitztf^x&mcrymfm 
*i&mxfwmwmLt&i^ w&<r>mmt 1 o 

OnmT-S>-57t. *fc¥^«roH8ttl. 5nmT'^ 

[0 07 0] (H»J3) ^SfefiRJl tlBltttcL-Ctf^n 
^y'ja-yffi»LT, 7-f ^-fcLTBMkf-^^ 

: yj<. WWto*. :2 1%, ^-W&T 
@: 2 0nm) Sr. «-&*«»LfcS/y a-^ttffi^H 

''^■9i^i{Ba(cWPU Zr (OC 4 H 9 ) 3 (C 5 H 
7 0 2 ) Sr, Z r OaglStTffi^tf^^ll^JitcStr 
h ie-^**>* 1 % t % h J: d IC^JD L . sg tll®^* 5 1 % 

[0071] z<nwm®&mm&*m-*x, mmm 
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too72] zni&mtfBf&ztifctfyxmwcvwimm 

tz. 

[0 0 73] (mmm4) mmMitmmizLTft$>ti 

!ty'J3-yiBI^U, ~7< y-b LTWtifrf-?> 

% sa> (#%m : mBtt& ■. 2i%, ^-<m.f- 

&: 2 0nm) b. i"J*YJHMm : Xfi 

1 0-2 0 nm. Wk&TC : Umt¥TMM&<k 
tL fp# : MA- ST ) i: * s iHfcf-* 1 fcfcf 

is U #BfflB#tf>E-&f»Jt* t O . 5 1 t *K x 

la^fttt* Ltz is u ^-ymm^mm^- 1 twj47 

-f 7 -Sl^iOffi^SJt* 5 0 . 5 6 t *4 J: ? ic^bp 
L . BJB#a* 1 % J: *4 J: 3 * ;PT*#f?LT » 

[0074] CO««»iRfflraHjSai*fflv%T , HJfcffl 

[0075] znwmm&ztifctf? *mt<nmm 
i^mm^mmmxmmttzmm. Moiiino 

[0076] (HJS0S5) mmmi tmmzixftbti 
tzisv^-ymm^MLx. yj?-bLxmti-?y 
V)v {mas : wmm. = 2 1 %. *p**-aa&7- 

S: 2 0nm) b , ^'J *V/K4MWt : ^ 
Sa : 1 0-2 0 nnru Sit7C : 0*^1*1*5$* 
*L M:MA-ST) fc*. WMfr*>W8»l(iZtt 
?%> is V tiBmftvm&SUktt&O . 5 b %&b2UZ. 

m&mmMLtzisv a-ym^mjm 1 izm-z&y 
< y -mBftco&sm.miktf o. 5bt%h£o \,zwm 

UZr (OC 4 H 9 ) 3 (C 5 H 7 0 2 ) ZrOjH 
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